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MODULAR ATTITUDE CONTROL OF A LARGE SPACE PLATFORM 
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0 SUBPROBLEM HIERARCHY 


THREE AXIS FIVE BODY MODEL OF A FLEXIBLE SPACECRAFT 


THREE DEGREE OF FREEDOM HINGES 
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THE jTH TPBV SUBPROBLEH 


X. ■ A. .x.-i' R.X.i- 8.(t) 
-J JJ-J J-J -J 


X. - Q.X.- A.\x.+ b.(t) 
-J J-J JJ-J -J 


where I 


fi.(t) - E (A-.d’^ ♦ B.-e'^ - B,.u’^) 

“J k-1 

x.(t ) " x.ft (initial boundary conditions) 
— J o — jO 

■ 0 (final boundary conditions) 


b.(t) . 
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R. - - B. .W. 'B;. 
J JJ ju JJ 


X(t) - K(t)x(t) ♦ m(t) 


STATE VARIABLE ROTATIONAL DYNAMICS MODEL 
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“ k^l j - 1. 2. 3 k . 1, 2. 3 


where: 
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•• 10 x 10 zero matrix 


-1 “ ^“ix’ “2x “lOx^ -2 “ ^“ly’ “2y “lOv^ 


lOy" 


^3 ■ ^“iz' “2z “lOz^ 


jii (^ * 1* 2, 3) has scalar expansion of the same form as o) . 


^^ 12 ’ "S3* "S4* "*35* "*16* "*67* "*78* "*89‘ "*9,10^ 
- (e^, A0J2. ... 

«3 - A4.J2. 44-^3. ... 


• "®9,10> 


’ "*9,10^ 
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MULTILEVEL STATE VARIABLE MODEL 


X . 


- A. .X.+ B. a.(t) 
JJ-J JJ-J -2 


j - It 2, 3 


r. - * .1^ « I^V 

ij ■ kii'Vij* “jkij> 
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j • l» 2, 3 
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DECOMPOSED PERFORMANCE INDEX AND HAMILTONIAN 


J ■ 

where: 
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P.dt 

J 


T T 

P. - 4(x.- x.J Q.(x.- X. J + ^u.W. u. X..* prespecified desired value of x. 

J -J -Jd J -J -Jd ju-j -jd -J 

Qj ■ positive definite state variable error weighting coefficient Mtrix 
" positive definite control energy weighting coefficient matrix 
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where: 
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H. - P.+ X. A. .x.+ B. .u.-f E 
J J -J L JJ--J JJ-J 


k»l 


(A.y 

ik-j 
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COSTATE EQUATIONS 


X. - - 
-J 


8H 

9x . 
~J 


T 

aAx.. 

JJ-J 


1j<Sj-ijd) • ij(o 


where : 

bj(t) 



■ 0 (final boundary conditions) 


CONTROL EQUATIONS 



0 -*• 
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u. - - W. (B. .X. ♦ Z U.) 
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SUBPROBLEM HIERARCHY FOR HYBRID MULTILEVEL-LQR 
ATTITUDE CONTROL OF THREE AXIS MODEL 
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